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PROBLEM TO BE SOLVED: To provide a startup method and a 
shutdown method of hydrogen manufacturing equipment, which 
enables to reduce running cost and installing area and to 
eliminate such dangerous work as exchange of nitrogen and 
hydrogen bombs. 

SOLUTION: At startup, a steam reforming part 13 is elevated in 
temperature through a catalyst combustion reaction by 
supplying highly pure hydrogen in a hydrogen storage tank 1 6 
and air to a catalyst combustion chamber 14. When the 
temperature is elevated to the level of starting steam reforming, 
supply of steam, hydro-desulfurization and law material of 
hydrocarbon is begun. At shutdown, density of oxygen in the 
catalyst chamber 14 is reduced, and combustion gas is recycled 
to reaction system to gradually reduce density of combustible 
gas. Replacing with nitrogen, carbon dioxide and steam finally, 
the operation is shutdown. As a result, operation cost and 
installing area can be reduced, and such dangerous work as 
exchanging nitrogen and hydrogen bombs can be eliminated. 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use o£ tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The desulfurization section which removes the sulfur content of coal-for-coke-making-ized 
hydrogen, and the steam-reforming section which generates hydrogen content gas by adding and carrying 
out steam reforming of the steam to the coal-for-coke-making-ized hydrogen desulftirized in the above- 
mentioned desulfurization section, The hydrogen purification section which penetrates the hydrogen in the 
above-mentioned hydrogen content gas by the inorganic hydrogen demarcation membrane, and 
manufactures purification hydrogen, In the starting approach of the hydrogen manufacturing installation 
equipped with the catalyzed combustion section which is made to carry out the combustion reaction of the 
inflammable gas of hydrogen content, and the oxygen in air, and heats the above-mentioned steam- 
reforming section When the temperature up of the above-mentioned steam-reforming section is carried out 
by supplying the purification hydrogen and air which were refined in the above-mentioned hydrogen 
purification section to the above-mentioned catalyzed combustion section, and making it cause a catalyzed 
combustion reaction and the temperature of the above-mentioned steam-reforming section reaches the 
initiation temperature of steam reforming. The starting approach of the hydrogen manufacturing installation 
which starts supply of the above-mentioned steam and the above-mentioned coal-for-coke-making-ized 
hydrogen. 

[Claim 2] The above-mentioned purification hydrogen is the starting approach of the hydrogen 
manufacturing installation according to claim 1 supplied to a fiiel cell. 

[Claim 3] The starting approach of the hydrogen manufacturing installation according to claim 1 or 2 which 
is the hydrogenation-desulferization section fi*om which the above-mentioned desulfiirization section 
desulfurizes and removes the sulfur content in the above-mentioned coal-for-coke-making-ized hydrogen 
after adding the hydrogen for hydrogenation desulferization in coal-for-coke-making-ized hydrogen. 
[Claim 4] The starting approach of a hydrogen manufacturing installation given in any 1 term among claims 
1 - claims 3 which have the hydrogen stores dept. which stores the purification hydrogen obtained firom the 
above-mentioned hydrogen purification section. 

[Claim 5] The desulfiirization section which removes the sulfiir content of coal-for-coke-making-ized 
hydrogen, and the steam-reforming section which generates hydrogen content gas by adding and carrying 
out steam reforming of the steam to the coal-for-coke-making-ized hydrogen desulfUrized in the above- 
mentioned desulfiirization section, The hydrogen purification section which penetrates the hydrogen in the 
above-mentioned hydrogen content gas by the inorganic hydrogen demarcation membrane, and refines 
purification hydrogen. In the halt approach of the hydrogen manufacturing installation equipped with the 
catalyzed combustion section which is made to carry out the combustion reaction of the inflammable gas of 
hydrogen content, and the oxygen in air, and heats the above-mentioned steam-reforming section Lower 
gradually the amount of supply of the air to the above-mentioned catalyzed combustion section, and the 
oxygen density in the combustion gas discharged fi-om this catalyzed combustion section is reduced. 
Supplying the combustion gas fi-om this catalyzed combustion section in the system of reaction of a 
hydrogen manufacturing installation, and reducing gradually the amount of supply of the above-mentioned 
coal-for-coke-making-ized hydrogen and a steam The halt approach of a hydrogen manufacturing 
installation which the concentration of the inflammable gas in this system of reaction is reduced, and 
suspends supply of the air to the above-mentioned catalyzed combustion section after that, and stops the 
above-mentioned hydrogen manufacturing installation after the temperature in the above-mentioned system 
of reaction falls. 

[Claim 6] The above-mentioned purification hydrogen is the halt approach of the hydrogen manufacturing 
installation according to claim 5 supplied to a fiiel cell. 
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[Claim 7] The halt approach of the hydrogen manufacturing installation according to claim 5 or 6 which is 
the hydrogenation-desulferization section from which the above-mentioned desulfurization section 
desulfurizes and removes the sulfur content in the above-mentioned coal-for-coke-making-ized hydrogen 
after adding the hydrogen for hydrogenation desulferization in cosil-for-coke-making-ized hydrogen. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to starting and the halt approach of the hydrogen 
manufacturing installation containing the steam-reforming section, or the hydrogen manufacturing 
installation used for a fuel cell system or the other appUcation. 
[0002] 

[Description of the Prior Art] General starting and halt of a hydrogen manufacturing installation use inert 
gas, such as nitrogen with which the bomb was filled up. the time of starting — a bomb ~ hydrogen is 
supplied for nitrogen from a hydrogen bomb as a temperature up and hydrogenation gas for desulfurization 
by a bumer etc. with a sink in a system. At the time of a halt, after nitrogen permutes inflammable gas, 
temperature fall actuation is performed. With this method, while being able to prevent oxidization of a 
catalyst, and the hydrogen embrittlement of metal membranes, such as palladium film, it can be operated 
safely. However, liiere is a trouble that a nitrogen gas cylinder, a hydrogen bomb, etc. are required, and cost 
quantity and an installation tooth space become large as a fault of this method. Moreover, when short of 
inert gas, starting / halt actuation cannot be performed, but exchange of a bomb is troublesome, and since it 
is high pressure, it is dangerous. In addition, xmder small equipment (for example, home use and the 
hydrogen manufacturing installation for fi^el cells for mount), many situations, etc., also when neither a 
nitrogen gas cylinder nor a hydrogen bomb can be installed, it thinks, and there is also a trouble of the 
infrastructure of hydrogen and nitrogen not being fixed further. 

[0003] In addition, after suspending supply of coal-for-coke-making-ized hydrogen and lowering the 
temperature gradually to extent to which a catalyst does not oxidize, how to permute with air is also 
considered. However, according to this approach, in order to supply air into inflammable gas, we are 
anxious about the problem that it is accompanied by risk. In addition, since the gas containing hydrogen is 
supplied to inorganic hydrogen demarcation membranes, such as palladiimi film, at low temperature, 
hydrogen embrittlement tends to happen. Consequently, we are anxious also about the problem of becoming 
lacking in the endurance of an inorganic hydrogen demarcation membrane. Furthermore, although heating 
of the steam-reforming section has common use of a burner, when inflanrntiable-gas concentration falls, 
there is a trouble that combustion will stop. 
[0004] 

[Problem(s) to be Solved by the Invention] It is troublesome and offers the starting approach of the 
hydrogen manufacturing installation which can also reduce the time amoimt which exchange of the bomb 
accompanied by risk takes, and its halt approach while it can attain miniaturization of equipment since this 
invention was made against the background of such a conventional technique, and does not need bombs, 
such as a nitrogen gas cylinder and a hydrogen bomb, in a hydrogen manufacturing installation, reduction of 
cost can be aimed at and the installation tooth space of a bomb becomes unnecessary. Moreover, this 
inventions are the domestic-fuel cell which cannot install a bomb, the fuel cell for mount and other fuel 
cells, an on-site hydrogen manufacturing installation, etc., and neither a hydrogen bomb, a nitrogen gas 
cylinder and a bumer nor special power is used for them, but they set it as the purpose to offer the starting 
approach of a safe hydrogen manufacturing installation, and its halt approach. 
[0005] 

[Means for Solving the Problem] The desulfurization section from which invention according to claim 1 
removes the sulfur content of coal-for-coke-making-ized hydrogen. The steam-reforming section which 
generates hydrogen content gas by adding and carrying out steam reforming of the steam to the coal-for- 
coke-making-ized hydrogen desulfurized in the above-mentioned desulfurization section. The hydrogen 
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purification section which penetrates the above-mentioned hydrogen in hydrogen content Guth by the 
inorganic hydrogen demarcation membrane, and manufactures purification hydrogen. In the starting 
approach of the hydrogen manufacturing installation equipped with the catalyzed combustion section which 
is made to carry out the combustion reaction of the inflammable gas of hydrogen content, and the oxygen in 
air, and heats the above-mentioned steam-reforming section When the temperature up of the above- 
mentioned steam-reforming section is carried out by supplying the purification hydrogen and £iir which were 
refined in the above-mentioned hydrogen purification section to the above-mentioned catalyzed combustion 
section, and making it cause a catalyzed combustion reaction and the temperature of the above-mentioned 
steam-reforming section reaches the initiation temperature of steam reforming. It is the starting approach of 
the hydrogen manufacturing installation which starts supply of the above-mentioned steam and the above- 
mentioned coal-for-coke-making-ized hydrogen. 

[0006] Invention according to claim 2 is the starting approach of a hydrogen manufacturing installation 

according to claim 1 that the above-mentioned purification hydrogen is supplied to a fuel cell. 

[0007] Invention of claim 3 is the starting approach of a hydrogen manufacturing installation according to 

claim 1 or 2 that the above-mentioned desulfurization section is the hydrogenation-desulferization section 

which desulfurizes and removes the sulfur content in the above-mentioned coal-for-coke-making-ized 

hydrogen afler adding the hydrogen for hydrogenation desulferization in coal-for-coke-making-ized 

hydrogen. 

[0008] Invention of claim 4 is the starting approach of a hydrogen manufacturing installation given in any 1 
term among claims 1 - claims 3 which have the hydrogen stores dept. which stores the purification hydrogen 
obtained from the above-mentioned hydrogen purification section. 

[0009] The desulfurization section from which invention according to claim 5 removes the sulfur content of 
coal-for-coke-making-ized hydrogen, The steam-reforming section which generates hydrogen content gas 
by adding and carrying out steam reforming of the steam to the coal-for-coke-making-ized hydrogen 
desulfurized in the above-mentioned desulfurization section, The hydrogen purification section which 
penetrates the hydrogen in the above-mentioned hydrogen content gas by the inorganic hydrogen 
demarcation membrane, and refines pvirification hydrogen, In the halt approach of the hydrogen 
manufacturing installation equipped with the catalyzed combustion section which is made to carry out the 
combustion reaction of the inflammable gas of hydrogen content, and the oxygen in air, and heats the above- 
mentioned steam-reforming section Lower gradually the amoimt of supply of the air to the above-mentioned 
catalyzed combustion section, and the oxygen density in the combustion gas discharged fi-om this catalyzed 
combustion section is reduced. Supplying the combustion gas fi-om this catalyzed combustion section in the 
system of reaction of a hydrogen manufacturing installation, and reducing gradually the amoimt of supply of 
the above-mentioned coal-for-coke-making-ized hydrogen and a steam After reducing the concentration of 
the inflammable gas in this system of reaction, suspending supply of the air to the above-mentioned 
catalyzed combustion section after that and the temperature in the above-mentioned system of reaction 
falling, it is the halt approach of a hydrogen manufacturing installation which stops the above-mentioned 
hydrogen manufacturing installation. 

[0010] Invention according to claim 6 is the halt approach of a hydrogen manufacturing installation 

according to claim 5 that the above-mentioned purification hydrogen is supplied to a fuel cell. 

[001 1] Invention of claim 7 is the halt approach of a hydrogen manufacturing installation according to claim 

5 or 6 that the above-mentioned desulfurization section is the hydrogenation-desulferization section which 

desulfurizes and removes the sulfur content in the above-mentioned coal-for-coke-making-ized hydrogen 

after adding the hydrogen for hydrogenation desulferization in coal-for-coke-making-ized hydrogen. 

[0012] 

[Embodiment of the Invention] The gestalt of implementation of invention is explained based on a drawing. 
Drawing 1 is the schematic diagram showing the starting approach of the hydrogen manufacturing 
installation concerning the gestalt of 1 operation of this invention. Drawing 2 is the schematic diagram 
showing the halt approach of the hydrogen manufacturing installation concerning the gestalt of 1 operation 
of this invention. In drawing 1 , a sign 10 is a hydrogen manufacturing installation which uses town gas, 
LPG, kerosene, a methanol, etc. as a raw material. In addition, town gas is adopted here. Hereafter, each 
configuration section of this hydrogen manufacturing installation 10 is explained. A sign 1 1 is a compressor 
which supplies town gas to the hydrogenation-desulferization section (desulfurization section) 12. This 
hydrogenation-desulferization section 12 is divided into the hydrogenation catalyst layer of the upstream, 
and the purifier grids of the downstream. In the hydrogenation-desulferization section 12, the sulfur content 
in town gas is desulfurized by adding a part of high grade hydrogen (purification hydrogen) obtained by 
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penetrating the palladium film (inorganic hydrogen demarcation membrane) of the high grade hydrogen 
purification section (hydrogen purification section) 15 later mentioned to the town gas supplied by the 
compressor 1 1 as hydrogen for hydrogenation desulferization. 

[0013] As a hydrogenation catalyst, a NiMox catalyst or a CoMox catalyst etc. which made support, such as 
a siHca and an alumina, support oxides, such as nickel-molybdenum or cobalt-molybdenum, or a sulfide is 
mentioned. Under low voltage, a nickel-molybdenum catalyst is desirable. Moreover, as a devulcanizing 
agent, a zinc oxide, a nickel system sorbing agent, etc. are supported and used for independent or proper 
support. In a hydrogenation catalyst layer, the sulfiir content in coal-for-coke-making-ized hydrogen is 
hydrogenated and a hydrogen sulfide generates. The reaction temperature is 300-400 degrees C, is 
desulfiirizing using high grade hydrogen, and will also go up the desulfiuization effectiveness, and the life 
of a reforming catalyst will also be prolonged. In purifier grids, the reaction of H2 S+ZnO=ZnS-i-H2 O 
occurs, for example. In addition, the coal-for-coke-making-ized hydrogen after desulfiuization is supplied to 
the steam-reforming section 13. Here, although the hydrogenation-desulferization approach was adopted for 
the sulfiir compound in coal-for-coke-making-ized hydrogen, the approach of making a sulfur compound 
sticking to a catalyst directly may be used. As a catalyst in this case, a zeolite, activated carbon, etc. are 
mentioned, for example to metals and the oxides of those, such as nickel, zinc, and copper, or a sulfide, and 
a pan. As activated carbon, what installed alkali metal, such as sodium, the activated carbon which adsorbed 
the bromine can be used. 

[0014] This steam-reforming section 13 adds water or a steam to the desulfiirized town gas, is that contact a 
reforming catalyst and it carries out steam reforming fijrther, and manufactures high concentration hydrogen 
content gas. This steam-reforming section 1 3 is filled up with the reforming catalyst which supported 
elements, such as a ruthenium or nickel, to support, such as an alumina and a silica. Among these, when the 
direction of a ruthenium system catalyst uses raw materials, such as kerosene with many carbon nxmibers, 
since a carbon deposit can be controlled, it is desirable. Steam reforming of the desulfiirized hydrocarbon is 
performed in the steam-reforming section 13. A reaction here is shown below. 
Co H. +nH2 0^nCO+ (n+m/2) H, 



[001 5] A sign 14 is the catalyzed combustion section to which sheathing is carried out to the perimeter of 
the steam-reforming section 13, and catalyzed combustion of hydrogen and the oxygen in air is carried out. 
In addition, the interior of the catalyzed combustion section 14 may be carried out to the steam-reforming 
section 13, and the reactor of a heat exchange mold with still higher heat-conducting characteristic etc. is 
sufficient as it. The catalyst which supported platinum, palladium, etc. is used for an alumina etc. as a 
catalyst of the catalyzed combustion section 14. The temperature of the steam-reforming section 13 at the 
time of starting of the hydrogen manufacturing installation 10 is 380 degrees C or more, for example, 380- 
500 degrees C. At less than 380 degrees C, a reaction invert ratio is low, and in case the inflammable gas 
containing hydrogen, methane, a carbon monoxide, etc. is reused in the catalyzed combustion section, un- 
arranging [ that oxidation reaction of these inflammable gas does not progress ] arises. And finally about 
800 degrees C is desirable. 

[0016] The desirable addition rates of a steam are a steam / raw material (S/C) 2.4 - 3.0 kg-mol-H2 O/kg- 
mol-C. It is 2.5 - 2.8 kg-mol-H2 O/kg-mol-C still more preferably. Under by 2.4 kg-mol-H2 O/kg-mol-C, 
the reaction invert ratio of town gas becomes low, and while the amount of hydrogen purification falls, 
carbon also becomes easy to deposit. On the other hand, if 3.0 kg-mol-H2 O/kg-mol-C is exceeded, although 
the reaction invert ratio of town gas increases, since there are many amounts of steam and a hydrogen partial 
pressure falls, it is disadvantageous for hydrogen membrane separation by the palladium film. 
[0017] A sign 15 is the high grade hydrogen purification section which penetrates the hydrogen in high 
concentration hydrogen content gas by the palladium film, and refines high grade hydrogen. What covered 
the palladium alloy film which consists of an alloy with palladium, silver and copper, nickel, an yttrium, etc. 
besides this palladium film as an inorganic hydrogen demarcation membrane to various kinds of 
independent or porosity support, such as a product made firom the ceramics, glass, and stainless steel, the 
zeolite film, etc. are employable. 

[0018] A sign 16 is a hydrogen storage tank (hydrogen stores dept.) which stores the high grade hydrogen 
obtained from the high grade hydrogen purification section 15. In order that the hydrogen storage tank 16 
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shall store the hydrogen of a complement in the object for catalyzed combustion, and hydrogenation gas at 
the time of starting and may attain miniaturization, its tank by which it filled up with the hydrogen storing 
metal alloy is desirable. 

[001 9] A sign 17 is a KO (knock out) drum from which the moisture which cools the nontransparent gas of 
the above-mentioned palladium film, and is contained in this gas is removed. 

[0020] A sign 18 is a polymer electrolyte fiiel cell (henceforth a fuel cell 18) with which the high grade 
hydrogen by which temporary storage was carried out to the hydrogen storage tank 16 is supplied. As the 
application, a domestic-fuel cell, the fuel cell for mount, etc. are mentioned, for example. This fiiel cell 1 8 
has the electrolyte ingredient. This electrolyte ingredient has the macromolecule ion exchange membrane 
which generally has a sulfonic acid group as an ion exchange group. If hydrogen (fuel) and oxygen 
(oxidizer) are supplied to a eel, electrical energy can be taken out to the exterior by the reaction of a degree 
type. 
[0021] 

H2 ->2H++2e- (1) 

1 /202+2H++2e->H2 O (2) 

(Overall reaction) H2+1 / 202 ->H2 O (3) 

The hydrogen ion generated by the formula (1) moves with water (xH2 O) through the ion exchange group 
in macromolecule ion exchange membrane, reacts with oxygen like a formula (2), and generates water (H2 
O). The high grade hydrogen from which the impurity was removed is supplied to a fuel cell 18, after 
moisture adjustment is carried out, and electrical energy is obtained, generating water here. Since high grade 
hydrogen is supplied to the eel of a fuel cell 1 8, there is no electrode poisoning by the carbon monoxide, and 
degradation can be prevented. Moreover, the exhaust gas of a eel is made to supply to the catalyzed 
combustion section 14, and is used as a heat source in the system of reaction. In addition, it is reusable also 
as hydrogen for hydrogenation desulferization. In addition, the air (oxygen) discharged fi*om this fuel cell 1 8 
may be supplied to the catalyzed combustion section 14. 

[0022] A notation El is a heat exchanger which carries out heat exchange of the town gas supplied to the 
hydrogenation-desulferization section 12 from a compressor 11, and the combustion gas from the catalyzed 
combustion section 14, and raises town gas to the hydrogenation-desulferization temperature of 300-400 
degrees C. A notation E2 is a heat exchanger which heat exchange of the water supplied to the steam- 
reforming section 13 by feed-pump P and the combustion gas from the catalyzed combustion section 14 is 
carried out [ heat exchanger ], and generates the steam for steam reforming. A notation E3 is a heat 
exchanger which carries out heat exchange of the nontransparent gas of the part for a surplus and the 
palladium film of the high grade hydrogen supplied to the catalyzed combustion section 14 from a fuel cell 
1 8, and the hot high grade hydrogen which penetrated the palladium film. A notation E4 is a heat exchanger 
which carries out heat exchange of the nontransparent gas of the part for a surplus and the palladium film of 
the high grade hydrogen supplied to the catalyzed combustion section 14 from a fuel cell 18, and the hot 
nontransparent gas of the palladium film. The inflammable gas containing the hydrogen reused by the 
catalyzed combustion section 14 by heat exchangers E3 and E4, methane, and a carbon monoxide is made 
into 380 degrees C or more heating and a temperature up. At less than 380 degrees C, it is because oxidation 
reaction of inflammable gas, such as methane, is not performed smoothly. 

[0023] In addition, the hydrogen manufacturing installation 10 here consists of a compressor 11, the 
hydrogenation-desulferization section 12, the steam-reforming section 13, the catalyzed combustion section 
14, the high grade hydrogen purification section 1 5, and a hydrogen storage tank 16. However, the gas 
conversion section which is not illustrated in the latter part of the steam-reforming section 13 may be 
prepared. Moreover, you may make it the membrane reactor which unified the steam-reforming section 13 
and the high grade hydrogen purification section 15, and the membrane reactor which united CO conversion 
section and the high grade hydrogen purification section 1 5 with the latter part of the steam-reforming 
section 13 may be prepared further. A sign 19 is passage switch equipment (henceforth the method valve of 
four) of the method valve format of four among drawing. 

[0024] The starting approach of the hydrogen manufacturing installation 10 of the above-mentioned 
configuration and its halt approach are explained in full detail below. First, the actuation at the time of 
starting is explained based on drawing 1 . As shown in drawing 1 , a bulb VI 1 is opened and the catalyzed 
combustion section 14 is supplied through [ method valve of four 19 ] the air besides a system. 
Subsequently, a bulb V6 is opened and high grade hydrogen is supplied to the catalyzed combustion section 
14 through the method valve 19 of foxir from the hydrogen storage tank 16 with which it filled up with the 
hydrogen storing metal alloy. Thxis, a catalyzed combustion reaction is performed within this catalyzed 
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combustion section 14 by air and hydrogen being supplied. Heat excheinge of the combustion gas (exhaust 
gas) of the catalyzed combustion section 14 is carried out by heat exchangers El and E2, and it is discharged 
out of a system after that. If the temperature in the catalyzed combustion section 14 (380-800 degrees C) is 
stabilized, a bulb V3 will be opened, the water fed from feed-p\mip P will serve as a steam by the heat 
exchanger E2, and the steam-reforming section 13 will be supplied. And a compressor 1 1 is started while 
opening bulbs VI and V2. Thereby, the hydrogen for hydrogenation desulferization from the hydrogen 
storage tank 16 is added by the town gas supplied to the hydrogenation-desulferization section 12 by the 
compressor 1 1 . Then, heat exchange of town gas and the hydrogen for hydrogenation desulferization is 
carried out by the heat exchanger El , and they are carried out heating and a temperature up to 300-400 
degrees C. 

[0025] The reforming reaction in the steam-reforming section 13 and palladium membrane separation in the 
high grade hydrogen purification section 15 are started suppljdng town gas to the hydrogenation- 
desulferization section 12 gradually. Each bulbs V4, V5, and V9 are opened after initiation of these 
reactions. Among these, by opening bulbs V4 and V9, the nontransparent gas of the palladixzm film passes a 
heat exchanger E4, the KO drum 17, heat exchangers E4 and E3, and the method valve 19 of four, and is 
supplied to the catalyzed combustion section 14. On the other hand, the high grade hydrogen which 
penetrated the palladivim film is stored in the hydrogen storage tank 16 through a heat exchanger E3 by 
opening a bulb V5. 

[0026] When a reaction within the hydrogenation-desulferization section 12 and the steam-reforming section 
13 is stabilized and high grade hydrogen comes to be stably refined within the high grade hydrogen 
purification section 1 5, bulbs V7, V8, and V12 are opened, and a bulb V6 is closed. Thus, high grade 
hydrogen is supplied to a fiael cell 18 from the hydrogen storage tank 16 through a bulb V7. On the other 
hand, the air besides a system is supplied to a fiiel cell 1 8 through a bulb VI 2. Thereby, an ionic reaction 
occurs within a fixel cell 1 8, and electrical energy can be taken out to the exterior. Furthermore, the high 
grade hydrogen for a surplus is supplied to the catalyzed combustion section 14 through a bulb V8 through 
heat exchangers E4 and E3 and the method valve 19 of four from a fiiel cell 18. And supply of the high 
grade hydrogen which goes to the catalyzed combustion section 14 from the hydrogen storage tank 16 is 
suspended by closing a bulb V6. 

[0027] In addition, each reaction of the hydrogen manufacture in a system can be made to start easily by 
adopting a catalyzed combustion method in this way only by supplying the high grade hydrogen beforehand 
stored in the hydrogen storage tank 16 to the catalyzed combustion section 14 at the time of this system 
startup. Similarly, the hydrogen for hydrogenation desulferization can also be supplied from the hydrogen 
storage tank 16. Thereby, the hydrogen bomb for desulfimzation needed conventionally and the nitrogen gas 
cylinder at the time of starting become xmnecessary. Consequently, effectiveness [, like a bomb exchange 
activity becomes unnecessary fiirther ], such as reduction of the installation area of a bomb and reduction of 
operation cost, is acquired. In addition, the bulb 14 in drawing is always closed at the time of this starting 
and operation. 

[0028] Next, the actuation at the time of a halt is explained based on drawing 2 . As shown in drawing 2 , 
bulbs V5, V7, V8, and VI 2 are closed first, supply of the high grade hydrogen to the hydrogen storage tank 
16 and supply of air are suspended, supply of the high grade hydrogen to a fuel cell 18 is suspended fiirther, 
and the ionic reaction within a fiiel cell 18 is stopped. Next, a bulb VI 1 is adjusted, the amount of supply of 
the air from the outside of a system is extracted gradually, and the oxygen density in the combustion gas 
from the catalyzed combustion section 14 is made into zero. Then, a bulb VI 4 is opened dropping the 
amoimt of supply of town gas on adjusting a bulb VI gradually, and the combustion gas from the catalyzed 
combustion section 14 is gradually supplied into the system of reaction. At this time, the bulb VI 3 which is 
an exhaust air bulb of combustion gas is shut, and exhaust air of combustion gas is stopped. In addition, in 
order to prevent adjustment and a rapid temperature fall of the oxygen density of combustion gas, this 
catalyzed combustion section 14 may be supplied by using the town gas in the high grade hydrogen in the 
hydrogen storage tank 16, or a system as an auxiliary fiiel by the bulb V6 and adjusting a bulb VIO, if 
required. When it is inadequate in case adjustment of such an oxygen density reduces gradually the amoimt 
of the air supplied to the catalyzed combustion section 14 for example, it is for canceling a possibility that 
oxygen may be mixed accidentally and oxygen may be contained into systems, such as the steam-reforming 
section 13, in the combustion gas of the catalyzed combustion section 14. 

[0029] And a bulb VI is shut completely and supply of town gas is suspended. Furthermore, bulbs V2 and 
V3 are closed and supply of the hydrogen for hydrogenation desulferization from the hydrogen storage tank 
16 to into a system and supply of the steam into the system by feed-pump P are suspended. Subsequently, a 



http://www4,ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/3/2006 



JP,2002-012407,A [DETAILED DESCRIPTION] 



Page 6 of 6 



bulb V6 is closed (if required, a bulb VI 0 will also be closed), and supply in the catalyzed combustion 
section 14 of an auxiliary fuel is suspended. Then, the inflammable gas in a system is completely permuted 
by nitrogen, the carbon dioxide, and the steam, a bulb VI 1 is closed, and supply of the air to the catalyzed 
combustion section 14 is suspended. Furthermore, if the temperature in a system (steam-reforming section 
13) falls to 100 degrees C or less, a compressor 1 1 will be suspended and all operations will be suspended. 
In addition, since the temperature at the time of a halt can remove the moisture in a system, lowering to 
ordinary temperature is desirable. In addition, when the gas in a system needs to be purged, a bulb VI 3 is 
opened wide, and if a barge is completed, all the bulbs V1-V14 will be closed. If all the bulbs V1-V14 are 
closed at this time, with the pressure in a system maintained, air will not flow in in a system fi-om the 
exterior during a halt. Consequently, oxidation of a catalyst can be prevented at the time of next starting 
actuation. 

[0030] As mentioned above, the combustion gas (exhaust gas) which does not contain oxygen is made to 
recycle into the system of reaction, lowering the concentration of inflammable gas gradually at the time of 
this system stop. Finally it is changed into nitrogen, a carbon dioxide, and a steam by this, and stops. 
Consequently, the bomb further for a permutation etc. is needlessness and ** in preventing especially the 
hydrogen embrittlement which membranous breakage produces in using metallic hydrogen demarcation 
membranes, such as palladium film, ****[, and ]. [ that activity falls ] [ preventing oxidization of a catalyst 
with the fault of generating a deadly poison at an elevated temperature in the case of the catalyst of a 
ruthenium system etc. ] Moreover, by this catalyzed combustion method, since low concentration can also 
be oxidized, it is at the halt actuation time, and in case the concentration of inflammable gas is reduced 
gradually, incomplete combustion can be prevented and a combustion reaction can be continued. 
[0031] 

[Effect of the Invention] If it is in this invention, since starting and a halt of a hydrogen manufacturing 
installation can be performed without using a nitrogen gas cylinder and a hydrogen bomb, the effectiveness 
that the activity of reduction of operation cost or installation area, dangerous nitrogen, hydrogen bomb 
exchange, etc. becomes unnecessary can be acquired. Moreover, actuation of starting and a halt can also 
perform automation by constructing a sequence. Since the temperature up of the steam-reforming section is 
based on a catalyzed combustion method, they are miniaturization of equipment, and low NOx. 
Effectiveness, such as-izing, can also be acquired. 

[Translation done.] 
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* NOTICES * 

JPO and NCZPZ are not responsible for any 
damages caused 1:^ the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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